This article introduces the development and validation of a self-report questionnaire: the Children's Emotion Regulation scale in Mathematics (CERS-M). Results highlighted a) through exploratory and confirmatory factor analyses, a meaningful six-factor model (emotion expression, task utility selfpersuasion, help-seeking, negative self-talk, brief attentional relaxation, and dysfunctional avoidance); b) satisfactory internal reliabilities; c) test-retest reliability scores indicative of a satisfactory stability of the measures over time; d) preliminary evidence of convergent and discriminant validity with CERS-M being very weakly linked to verbal skill and moderately to emotion regulation strategies measured through the Flemish version of the COPE-questionnaire; e) preliminary evidence of criterion validity, with CERS-M scores predicting math anxiety, and to a lesser extent, students' performance; f) preliminary evidence of incremental validity, with the CERS-M predicting math anxiety and performance over and above emotion regulation measured by the COPEquestionnaire. Findings constitute encouraging preliminary psychometric characteristics in favor of the use of the CERS-M.
Introduction
International mathematics tests have showed insufficient mastery of basic skills How to cite this paper: Hanin, V., Grégoire, J., Mikolajczak, M., Fantini-Hauwel, C., & Van Nieuwenhoven, C. (2017) . Children's Emotion Regulation Scale in Mathematics (CERS-M): Development and Validation of a Self-Reported Psychology for a large number of primary and secondary school students (OECD, 2014; OECD, 2016) . This alarming observation drove researchers to investigate the dimensions at the core of mathematical learning and achievement. There is general agreement that mathematical learning brings into close interaction motivational, cognitive and affective processes and their regulation (e.g., Ahmed, Minnaert, Van der Werf, & Kuyper, 2013; Hanin & Van Nieuwenhoven, 2016; Linnenbrink, 2006; Op't Eynde, De Corte, & Verschaffel, 2006) . Although researchers began to study emotions only recently, compared to motivational and cognitive dimensions, the impact of emotions on students' learning and performance has been largely demonstrated (e.g., Ahmed et al., 2013; Hanin & Van Nieuwenhoven, 2016; Isen, 2000; Pekrun, 2006) . In this respect, emotions are known to influence the quantity of cognitive resources available, the intrinsic and extrinsic motivation to learn, the kind of learning strategies used and the development of self-regulation skills (Isen, 2000; Mikolajczak, 2012; Pekrun, 2006) . More precisely, regarding the cognitive dimension, on the whole, positive emotions promote the use of flexible and creative learning strategies, in-depth cognitive processing, and self-regulated behaviors. In contrast, negative emotions are associated with the use of more rigid strategies, superficial cognitive processing and external guidance. As emotions are organized in a domain-specific way (Goetz, Frenzel, Pekrun, & Hall, 2006; Goetz, Frenzel, Pekrun, Hall, & Lüdtke, 2007) , one academic domain, particularly affected by emotions, i.e., mathematics, has been retained for the present study.
Researchers have shown that students almost always experience negative emotions in mathematical settings, e.g., anxiety, anger, hopelessness, shame, boredom, frustration, concern and nervousness (Ahmed et al., 2013; Goetz, Haag, Lipnevitch, Keller et al., 2014; Op't Eynde, De Corte, & Mercken, 2004) . Since negative emotions impair academic achievement, it is of great importance to help students regulate them, that is, to "influence which emotions they have, when they have them, and how they experience and express these emotions" (Gross, 1998: p. 275 ). Yet, according to a study conducted by De Corte, Depaepe, Op't Eynde & Verschaffel (2011) , students between the ages of 14 and 16 have a poor track record of emotion regulation when solving complex mathematical tasks. "As a consequence, they risk ending up in a negative spiral where the use of inappropriate regulation strategies results in weak performance, and, thus in experiencing even more stress" (De Corte et al., 2011: p. 490) . Emotion regulation affects not only students' academic performance but also the main domains of their life, i.e. mental health (Eisenberg, Cumberland, Spinrad, Fabes et al., 2001; Extremera, Duran, & Rey, 2007) , physical health (Housiaux, Luminet, Van Broeck, & Dorchy, 2010; Rieffe, Terwogt, Petrides, Cowan et al., 2007) , and social relationships (Denham, McKinley, Couchoud, & Holt, 1990; Pons, Doudin, Harris, & de Rosnay, 2002) . children aged between 9 and 12 years think after the experience of threatening or stressful events (Garnefski, Rieffe, Jellesma, Terwogt et al., 2007) . This scale measures nine emotion regulation strategies, namely, self-blame, other-blame, rumination, catastrophizing, positive refocusing, planning, positive reappraisal, putting into perspective, and acceptance, through 36 items. The second instrument is the Flemish version of the COPE-questionnaire. This coping inventory was initially drafted by Carver, Scheier, & Weintraub (1989) and has been adapted by De Corte et al. (2011) to the school context, specifically to schoolrelated mathematical activities-a difficult test, a difficult mathematics homework and a difficult mathematics lesson-and to secondary graders. This instrument encompasses 15 coping dimensions, namely, active coping, planning, suppression of competing activities, restraint coping, seeking social support for instrumental reasons, seeking social support for emotional reasons, positive reinterpretation and growth, acceptance, turning to religion, focus on and venting emotions, denial, behavioral disengagement, mental disengagement, alcohol-drug disengagement, and joking, operationalized through 60 items.
However, these two scales display several limits. First, the CERQ-kids is contextless. Yet, as emotions are context-dependent (Frijda, 1993; Goetz et al., 2007; Goetz, Pekrun, Hall, & Haag, 2006) , emotion regulation strategies need to be considered in this way as well. Second, the design of this instrument retains the same factorial structure as the one used for the adult version. This implies that the nine coping strategies appraised may not necessarily be meaningful for children or that specific child-related coping strategies might have been overlooked. This observation also concerns the Flemish version of the COPE-questionnaire. Although this questionnaire takes the situational nature of emotion regulation strategies into account, in that it rests on the original coping dimensions, it doesn't entirely fit elementary and secondary children's reality. Above all, the two scales are based on a single theoretical approach, i.e., the literature on stress and coping, so covering only one area of research on emotion regulation. Hence there is a lack of an instrument that simultaneously reflects elementary and secondary students' reality, that assesses emotion regulation strategies in context, and that considers the variety of the theoretical approaches used to investigate this subject. Such an instrument would be valuable for both educational research and practice. Regarding the former, as mentioned previously, emotional competencies and, particularly, emotion regulation occupy an increasingly important vidual's life, it appears important to have a more fine-grained knowledge of student's emotion regulation strategies in order to help them in an effective way.
The present paper endorses this perspective by describing the development and the process of validation of a self-reported scale which assesses the emotion regulation strategies used by upper elementary students to manage their emotions when solving a math problem. This scale has been named: "Children's Emotion
Regulation Scale in Mathematics (CERS-M)".
In the following sections, we first outline the theoretical framework underlying the construction of the CERS-M. Next, we describe the procedure of construction of the CERS-M. A first study then examines the descriptive properties, the internal consistency, and the factor structure of the CERS-M. Subsequently, a second study aims to provide additional evidence of both the reliability and the validity of the scale. Finally, a discussion about the findings closes this paper.
Brief Background to Inventories of Emotion Regulation Strategies
Numerous researchers in psychology and psychopathology have examined the responses of individuals in coping with emotion-filled situations (e.g., Ayers, Sandler, West, & Roosa, 1996; Carver et al., 1989; Endler & Parker, 1990; Freud 1896 Freud /2000 Garnefski, Kraaij, & Spinhoven, 2001; Lazarus & Folkman, 1984; Parkinson & Totterdell, 1999) . Each scholar has investigated and categorized these responses based on his/her own research paradigm(s). Consequently, the literature abounds in different nomenclatures. These various nomenclatures fall, in reality, within three main research traditions, namely, the psychoanalytic tradition (Freud, 1896 (Freud, /2000 , the stress and coping tradition (e.g. Lazarus & Folkman, 1984) , and the emotion regulation tradition (e.g. Fredrickson, Mancuso, Branigan, & Tugade, 2000; Gross, 1998; Mikolajczak, Quoidbach, Kotsou, & Nélis, 2009; Parkinson & Totterdell, 1999) . Note that the second research tradition has its roots in the first and that the last borrowed heavily from the first two (Gross, 1998) .
Recently, Mikolajczak (2012) attempted to integrate, within a unique model, these various nomenclatures. Selected strategies are those presenting the strongest effects for the biggest number of individuals, in the widest range of situations.
These strategies have been classified on the basis of the emotion-generative process defined by Gross (1998) because this wins unanimous support among scholars. According to Gross (1998) , each component of an emotional experience can be the object of regulation. Five families of strategies were so defined:
situation selection, situation modification, attentional deployment, cognitive change, and response modulation. Mikolajczak et al. (2009) added a sixth family called "emotion expression". Each family includes both functional strategies,
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that is, strategies that are beneficial in maintaining mental health, physical health, quality of social relationships and academic performance and dysfunctional strategies, namely, strategies that impair these dimensions (Gross, 1998; Mikolajczak et al., 2009 ). In addition, it is noteworthy that the strategies belonging to the same family are independent constructs.
Emotion Regulation Strategies Inventory Used in the Present Study
In order to stay consistent with an academic context of compulsory schooling, we made some adjustments to Mikolajczak's inventory. Firstly, we removed two functional strategies (i.e. mindfulness, and directed relaxation) and three dysfunctional strategies (i.e. dysfunctional confrontation, denial, and alcohol-anxiolytic abuse). Secondly, we reconceptualized the acceptance dimension, which was initially associated to painful events (e.g. rape, genocide). Finally, we split the distraction dimension into a functional side and a dysfunctional side. Table 1 summarizes the nineteen strategies selected for the present study. These strategies are detailed hereafter.
Situation Selection
This family of strategies aims to reduce as much as possible the probability of being in a situation that, at the same time, generates unpleasant emotions and lacks long-term benefits (Gross, 1998; Mikolajczak, 2012 
Situation Modification
The aim of this second family of strategies is to get rid of unpleasant emotions by solving the problem that causes them (Gross, 1998; Lazarus & Folkman, 1984; Mikolajczak, 2012) . Direct modification involves the undertaking of practical actions to influence the situation directly (e.g., to change a solving strategy when one realizes that the current one isn't working). When the intervention of a third person is necessary, we talk about indirect modification (e.g., seeking help from the teacher to solve the problem at hand). However, some individuals are convinced that they have no control over the situation and that any attempt to get by will be fruitless. This dysfunctional strategy is called learned helplessness.
Attentional Deployment
This third group aims at escaping the trap of selective attention induced by emotions. In this respect, positive emotions are known to focus the individual's attention on positive aspects of the situation whereas negative emotions focus it on negative aspects (Borkovec, William, & Stöber, 1998; Gross, 1998) . Positive distraction can be a functional strategy when it is used for a short period of time to relax attention (e.g., to take short breaks, such as looking out the window or stretching during a task's achievement). However, distraction can also be used in a damaging way when the student chooses deliberately to occupy his mind with something else or to undertake another activity than the one suggested by the teacher (e.g., talking, drawing, looking out the window for a long time). Further, when the learner constantly repeats the same negative thoughts and events without acting (e.g., finding it difficult to focus on the math problem because of negative thoughts such as "I'll fail"; "I suck at math"), we speak of rumination.
Cognitive Change
Strategies belonging to the cognitive change family are based on the principle that it is the perception that the individual makes of the situation and not the situation itself that triggers emotions (Frijda, 1986; Lazarus & Folkman, 1984) .
Positive reappraisal involves altering one's perception of a given situation by considering the arguments that contradict one's thoughts and feelings, by putting things into perspective, by looking for positive aspects, by separating thought and reality or by seeking long-term benefits (e.g., when struggling with a math exercise, saying to oneself that it is not the end of the world, that it is only an exercise). If it is not possible for the individual to positively reappraise the situation, he might accept it. Acceptance involves accepting the experience of negative emotions while solving math tasks, and listening to the message conveyed by these unpleasant emotions (e.g., thinking that feeling angry, sad or disappointed is normal and is due to the fact that one didn't practice enough).
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Conversely, catastrophizing involves dramatizing the current situation or predicting the bad sides of future situations (e.g. thinking that it is terrible to not be able to solve a math problem and that we are the only one in that situation).
Blaming others consists in unjustly blaming someone for the situation itself or for one's inability to solve it (e.g., thinking that if one cannot solve the problem it is because it is too hard) (Mikolajczak et al., 2009 ).
Response Modulation
This family involves the modulation of the bodily component of the emotion by acting directly on the body itself (Gross, 1998) . Relaxation is apparent through taking a deep breath, neck relaxation, stretching arms, etc. Conversely, some individuals hide the visible manifestations of their emotions; this is called emotional deletion.
Emotion Expression
This last family of strategies consists in sharing one's emotions with others. It is noteworthy that, unlike the public opinion, social sharing of emotions doesn't have any cathartic effect (i.e., getting it off one's chest) (Rimé, 2005) . However, this behavior is beneficial because it is associated to several indirect effects such as the construction or consolidation of social bonds, the expression of esteem, the transmission of affection and warmth, and assistance (Rimé, 2005) . Unsuitable expression refers to expressing oneself in a way that is unacceptable to the interlocutor or at the wrong time (e.g., crying or panicking visibly when one cannot solve a math task). A particular and rather common kind of unsuitable expression is verbal aggression (e.g., expressing anger by crumpling sheets of paper, responding aggressively, by kicking one's desk). Social withdrawal consists in withdrawing from the situation. This strategy is judged harmful when the withdrawal endures and is not used to put things into perspective (e.g., refusing the teacher's help in solving a math task).
Study 1
This first study describes the procedure of construction of the CERS-M and investigates the validity of construct as well as the reliability of the instrument. We opted for the suppression of missing data.
V. Hanin et al. Psychology
which best represent the population in terms of geographical localization (five out of the six French-speaking geographical areas were represented), educational network (the three existing networks-that is, free subsidized education, officially subsidized education, and education organized by the Wallonia-Brussels federation-were represented) and socioeconomic index (low, moderate and high index 2 were covered).
Procedure for Items Generation
As a first step, and in order to illustrate the emotion regulation strategies by situations and terms which speak to 5 th and 6 th graders, and, thereby, provide ecological validity, we interviewed 40 5 th and 6 th graders in groups of five to six students, drawn from sample 1. Then, on the basis of these interviews, on Mikolajczak's theoretical conceptualization of emotion regulation strategies, and on existing instruments (i.e. the CERQ-child, the COPE-questionnaire and the Emotion Regulation Profile-Revised), a first draft of the CERS-M was generated.
It was submitted to the whole sample 1 of students to check for understandability and clarity. The items were adapted in the light of students' comments, which were mostly about the vocabulary used, and a new draft of the questionnaire was 
Procedure for Items Completion
The respondents were solicited by their teacher, during the math course, to fill in the CERS-M in a paper and pencil format. After explaining the aim of the study and the instructions, the teacher read the items, one by one, leaving a few second between two items for students to respond. It makes it possible no to disadvantage students with reading difficulties. The duration of completing the CERS-M did not exceed 15 minutes. The teacher was allowed to answer any questions.
Results

Descriptive Analysis
Mean and standard deviation as well as the Skewness and the Kurtosis of the 19 subscales of the CERS-M are reported in Table 2 . First, it appears that functional strategies are quite often used by 5 th and 6 th graders in math problem solving whereas dysfunctional strategies are used only occasionally. The most often used functional strategies were functional confrontation, direct modification and positive reappraisal, all of which focus on the task; the least used functional strategies were social sharing and acceptation, which concentrate on the emotion it-2 This index ranges between 1 and 20 and is based on five factors: per capita income, parents' educational level, the unemployment rate, occupational activities and comfort of housing, Belgian Official Gazette (2009). Psychology self. With respect to dysfunctional strategies, these are used at with a similar frequency by the students. In addition, the statistics of distribution shape reveal, on the whole, a normal distribution of the data (Field, 2009; Gravetter & Wallnau, 2014 ).
Exploratory Factor Analysis
The exploratory factor analysis examines the internal structure of the questionnaire and, more precisely, checks the adjustment between the data collected and the theoretical model on which the questionnaire is based (Laveault & Grégoire, 2014) . In the present study, the exploratory factor analysis tests if the nineteen subscales is a valid structure for upper elementary school students, using the second sample (N = 561). Principal axis factoring was selected as the method of extraction. As we expected the nineteen factors to be correlated, we chose Oblimin with Kaiser normalization for factor rotation (Field, 2009) . At first, we did not limit the number of factors extracted so as not to influence the data's struc-
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ture. The Scree plot and Kaiser's eigenvalue extraction criteria suggested the presence of between six and eight factors. In order to determine the correct number of factors, we applied parallel analysis to our data set. This method is considered as the most reliable procedure to determine the correct number of factors (Hayton, Allen, & Scarpello, 2004) . The analysis highlighted 6 factors (the first six eigenvalues were 11.4, 4.2, 2.4, 2.2, 1.7, 1.6) accounting for 41.2% of the total variance. On the basis of this information, we once again subjected the 57 items to a principal axis factor and, this time, we limited to six the number of factors extracted. The factor pattern matrix is presented in Table 3 .
The following criteria were used to refine our results. First, an item was judged to belong to a factor if its loading on this specific factor was above or equal to.50. Second, if an item was loading above.30 on more than one factor, it was removed (Brown, 2006) . The six factors extracted were labeled according to the items they covered. The first group of items (see Table 3 ) pertains to the expression of emotions either in an appropriate way (social sharing) or in an inappropriate way (unsuitable expression and verbal aggression), and therefore was called "emotion expression". The second group of items, was labeled "task utility self-persuasion", in reference to Eccles, Wigfield, Harold, & Blumenfeld (1993) conceptualization of task value because it gathers items which aim at convincing oneself of the personal utility of the task despite the fact that the latter generates unpleasant emotions. The third group of items covers strategies that focus on the negative aspects of the situation, by dramatizing them (catastrophizing), by constantly thinking them over (rumination) or by convincing oneself that they are beyond one's control (learned helplessness) and this third group was therefore called "negative self-talk". The fourth group of items is about seeking or rejecting peer and teacher assistance and, therefore, was labeled "help seeking". The fifth group was named "brief attentional relaxation" because it encompasses strategies 3 aiming to release attention for a few seconds by distracting or by relaxing. The sixth and last group of items includes strategies that consist in avoiding dealing with the task, despite the fact that its completion is beneficial in the long run, and therefore was called "dysfunctional avoidance".
The discrepancy between the internal structure highlighted by the previous analysis (6 factors) and our theoretical expectations (19 factors) is discussed later on in this paper.
Internal Consistency
The internal consistency of the CERS-M global score was good (α = 0.82).
Cronbach's alphas performed on the six subscales indicated satisfactory to good internal consistency (see Table 4 ).
Confirmatory Factor Analysis
Confirmatory factor analysis was applied to our third data set (N = 568) in order 3 The fact that the item "Unsuitable expression 3" is loading on the "brief attentional relaxation" factor could seem odd at first sight but is, actually, quite relevant when we looked at the wording of the item: "I breathe a lot when I try to solve a math problem". Psychology Note. N = 561. Psychology to assess if the structure in six factors, highlighted by the exploratory factor analysis, fitted best with the data, as compared to alternative models. Therefore confirmatory analyses were performed using Maximum Likelihood estimations with AMOS 22 (IBM Inc.). Scholars recommend the use of several fit indices to gauge the quality of the adjustment (Byrne, 2016; Hu & Bentler, 1999; Laveault & Grégoire, 2014) . In this respect, they distinguish, among others, absolute fit indices which compare the hypothesized model with no model at all, comparative or incremental indices of fit which use a baseline model for assessing model fit, and parsimony fit indices which penalize for model complexity (Byrne, 2016) . The most commonly used goodness-of-fit statistics were used in the present study (Byrne, 2016; Laveault & Grégoire, 2014) , that is, the chi-square to its degrees of freedom ( (Hu & Bentler, 1999) . Before presenting the different models, let us note that on the basis of high modification indices and low items factor loadings (Byrne, 2016) several items
were removed from the model that emerged from the exploratory factor analysis.
This made it possible to have an equivalent number of items per factor, three to be precise, which is recommended by Laveault and Grégoire (2014) . Model 1 is a model with six first-order factors (i.e., emotion expression, task utility self-persuasion, negative self-talk, help seeking, brief attentional relaxation, dysfunctional avoidance). This model encompasses three items per factor for a total of 18 items (see Figure 1) .
Model 2 is a model with two second-order factors (i.e., functional strategies, and dysfunctional strategies) and nineteen dimensions (i.e., functional confrontation, direct modification, indirect modification, positive distraction, positive reappraisal, acceptance, relaxation, social sharing, dysfunctional avoidance, procrastination, learned helplessness, negative distraction, rumination, catastrophizing, blaming others, emotion deletion, unsuitable expression, verbal aggression, and social withdrawal), each operationalized by three items. This model represents the theoretical model of Mikolajczak (2012) in all its complexity (see Figure 1) .
Model 3 is a model with nineteen first-order factors (the same as for model 2). This model reflects the theoretical model of Mikolajczak (2012) as it is commonly used by scholars (Leroy, Boudrenghien, & Grégoire, 2013; Nelis et al., 2011 ) (see Figure 1 ).
Model 4 encompasses the six families of emotion regulation strategies as defined by Gross (1998) 
Discussion
In the present section the main findings regarding both the psychometrical properties of the CERS-M and the emotion regulation behavior of fifth and sixth graders are discussed.
First, both exploratory and confirmatory factor analyses have shown that neither the bipolar structure (i.e. functional and dysfunctional strategies) nor the theoretical 19 factor structure were suited for upper elementary students. Rather, it follows from this first study that the model that best fit the data encompasses six factors, i.e. emotion expression, task utility self-persuasion, negative self-talk, help seeking, brief attentional relaxation, and dysfunctional avoidance. Although this finding is at odds with our theoretical expectations, it is congruent with previous empirical studies which have shown that both students and adults are not able to discriminate among all strategies theoretically defined (De Corte et al., 2011; Nelis et al., 2011) . In that respect, in their study, conducted with students aged between 14 and 16, De Corte et al. (2011) were not able to replicate the original structure of the COPE questionnaire (15 subscales) but instead identified six reliable factors. In addition, these results confirm that scales designed for (young) adults are not suited, as they stand, for children and teenagers.
Second, the six dimensions resulting from this first study address all the components of the emotion generative process suggested by Gross (1998) . In this connection, "task utility self-persuasion" addresses two components of this process, that is, situation selection, by deciding to launch into the problem despite the fact that it generates unpleasant emotions and cognitive change by convincing oneself of the utility of the task. With regard to "help seeking", it aims to get rid of unpleasant emotions by asking someone's help and thereby modifies the situation. Regarding "brief attentional relaxation", it can be used either to modify one's attentional focus or to modulate the bodily component of the emotion through relaxing behaviors. "Dysfunctional avoidance", insofar as it consists in avoiding mathematical tasks as a source of negative emotions but that are associated to long-term benefits, is associated with the situation selection component. "Negative self-talk" addresses three components of the emotion generative process: situation modification, by convincing oneself that the situation is hopeless; attentional deployment, by dwelling on negative thoughts and emotions; 
Study 2
This second study aims at providing additional evidence of the validity and reliability of the CERS-M by examining the differential, convergent, discriminant and criterion validity of the instrument as well as its test-retest reliability (Laveault & Grégoire, 2014) . It is also worth noting that 43 additional students were involved in a pilot study whose objective was to ensure the clarity and understanding of all question-Psychology naires. In addition, students filled in the CERS-M during a mathematical class, along with several other measures (during separate sessions). As for study 1, all items were read aloud by the teacher. In case of misunderstanding, the problematic words or sentences were rephrased by the teacher. In addition, in order to document the test-retest reliability and the predictive validity, several measures were taken twice at an interval of three months.
Method
Participants and Procedure
Measures
Emotion Regulation was appraised through the CERS-M described in study 1
(Items available in Appendix B) and through a French version of the Flemish COPE-questionnaire also presented in study 1. This translation was made by a bilingual Flemish native speaker. Except for active coping (α = 0.51), and restraint coping (α = 0.37), the subscales of the COPE-questionnaire showed satisfactory internal consistency in our sample, with Cronbach's alphas ranging from 0.62 to 0.88.
Verbal skill was assessed by means of the syntactico-semantic test "E.C.O.S.S.E", designed by Lecocq (1996) . In this study, this test appraises the comprehension of 25 oral statements. The subject had to choose from four pictures the one that was the exact illustration of the sentence just read by the teacher.
Global mathematics anxiety was appraised using an adapted version of the 
Results
Evidence of the CERS-M's Reliability
The internal consistency of four subscales, namely, emotion expression, task utility self-persuasion, help seeking, and dysfunctional avoidance was substantially improved with the removal of one item. This choice was confirmed by correlational analysis on every trio of items. As shown in Table 6 , the internal consistency of the CERS-M's subscales is of acceptable range. It is also worth noting the presence of a substantial increase of the value of the Cronbach's alphas between the two times of measure.
With respect to the test-retest reliability, the score after three months is good 
Evidences of the CERS-M's Construct Validity
Evidence of the CERS-M's Differential Validity
Let us start by remembering that when differential validity is addressed, "it is the lack of observed difference that should be problematic and question the quality of a test and not the opposite" (Laveault & Grégoire, 2014, free translation, p. 93) . In fact, the presence of a significant difference between the two groups reflects the ability of the test to take into account reality. As depicted in Table 7, there is a significant gender difference in the use of emotion regulation strategies. This difference concerns, more specifically, four emotion regulation strategies, namely, emotion expression, task utility self-persuasion, negative self-talk, and help seeking. Even so, whether it is a functional or a dysfunctional strategy, girls score higher than boys, supporting the idea that emotions are more a concern of girls than of boys (Brody, 2000) .
Evidence of the CERS-M's Discriminant Validity
Discriminant validity refers to the degree to which scores on a test do not correlate with variables they are not supposed to correlate with given the nature of the concept (Laveault & Grégoire, 2014; Messick, 1995) . It was assessed by examining Pearson correlations between CERS-M and verbal skills. Table 8 shows that the relationship between the CERS-M global score and verbal skills is very tenuous ( ) 0.09 r = − . Furthermore, this relationship concerns only two subscales out of the six, that is, negative self-talk, and dysfunctional avoidance. Such findings are not surprising as these two emotion regulation strategies are known to redirect, partially or totally, the individual's cognitive resources, initially available for the task, to his/her emotions and thoughts (negative self-talk) or on another task (dysfunctional avoidance). 
Evidence of the CERS-M's Convergent Validity
Convergent validity pertains to the degree to which scores on a test are closely related to measures of a similar construct (Laveault & Grégoire, 2014; Messick, 1995) . It was appraised by examining Pearson correlations between the CERS-M and another measure of emotion regulation, namely, the Flemish version of the COPE-questionnaire (De Corte et al., 2011) . As shown in Table 8 , the CERS-M global score is strongly associated with the COPE global score ( ) 0.52 r = . As can be seen from Table 8 , this association is mostly attributable to five dimensions of the COPE, i.e., seeking social support for emotional reasons, seeking social support for instrumental reasons, focus on and venting emotions, mental disengagement and behavioral disengagement, those who present relevant conceptual overlaps with the CERS-M subscales.
Evidence of the CERS-M's Criterion Validity
Criterion validity refers to the extent to which an instrument is associated with or predicts a given concept or an external criterion (Bryant, 2000) . When the two measures are collected concurrently we speak about concomitant validity whereas when a temporal delay separates the two measures we talk about predictive validity. In the present study, criterion validity has been examined in the light of two criteria, anxiety and performance.
CERS-M and Anxiety. Not surprisingly, scholars have highlighted a close relationship between emotion regulation and anxiety (Amstadter, 2008; Gross & Munoz, 1995; Mikolajczak, Luminet, Leroy, & Roy, 2007; Nelis et al., 2011) .
More precisely, individuals who cannot regulate their emotions experience more anxiety than those who display emotion regulation skills. In other words, functional strategies are supposed to correlate negatively with anxiety whereas dysfunctional strategies are supposed to correlate positively with it. Regarding concomitant validity, findings revealed a positive relationship between CERS-M global score and indicators of anxiety (Table 8) . Among the different measures of anxiety, the strongest correlations are observed for math test anxiety and problem-solving anxiety. This finding is congruent with the conceptualization of emotions as task-related objects (Goetz et al., 2007; . In addition, these strong correlations concern only one emotion regulation strategy, namely, "negative self-talk". Thus, these findings indicate, on the one hand, that emotion regulation as assessed by the CERS-M and math task anxiety are two distinct constructs, and, on the other hand, that one of the CERS-M's subscales, i.e. negative self-talk, shares with math tasks anxiety between 27% and 31% of the common variance. With respect to predictive validity, regressions sought to examine whether the CERS-M is able to predict indicators of anxiety, measured three months later and in doing so, to complement the concomitant validity analysis. As depicted in Table 9 , CERS-M global score is a significant predictor of anxiety. Again, the predictions are more powerful when measures of anxiety are related to well-defined mathematical tasks (i.e., a test or a problem to solve).
Congruent with the correlational analyses, negative self-talk is the CERS-M V. Hanin et al. Psychology (Jordan, McRorie, & Ewing, 2010; Mavroveli, Petrides, Shove, & Whitehead, 2008; Petrides Frederickson, & Furnham, 2004) , others have emphasized the predictive power of emotion regulation for academic achievement (Di Fabio & Palazzeschi, 2009; Van der Zee, Tijs, & Schakel, 2002) . Regarding concomitant validity, as shown in Table 8 , the relation between CERS-M global score and problem-solving performance is negative and tenuous ( ) r 0.18 = − indicating that there are clearly two distinct constructs that have little in common. This finding is strengthened by the analysis of the predictive validity, which highlights that the CERS-M accounts for less than 2% of problem-solving performance variance (Table 9 ). Negative self-talk appeared to be the strongest predictor of problem-solving performance, accounting for 4% of the total variance.
Additionally, we examined if the CERS-M global score was a significant predictor of global math performance (measured three months after the administration of the CERS-M), when controlling for both French performance (measured three months after the administration of the CERS-M) and previous math performance (measured three months before the administration of the CERS-M).
Hierarchical regression analyses using the "Enter" procedure were therefore computed. In line with our findings regarding problem-solving performance, the CERS-M contributes marginally ( Table 10 ).
The CERS-M and the COPE-questionnaire. Additional evidence of the CERS-M's criterion validity consists in examining its ability to account for additional variance in the prediction of anxiety and problem-solving performance, over and above the COPE scores (e.g., MacCann, Roberts, Matthews, & Zeidner, 2004; Schulte, Ree, & Carretta, 2004) . It should be remembered that the COPEquestionnaire appraises emotion regulation too. To answer this question we performed hierarchical regression analyses. More precisely, scores from the COPE were entered as the first block, and scores from the CERS-M were entered as the second block. The analysis was computed twice, the first time with anxiety as dependent variable and, the second time, with problem-solving performance as dependent variable. Regarding indicators of anxiety, as depicted in Table 11 , the CERS-M significantly predicted global math anxiety, math test anxiety and problem-solving anxiety over and above the COPE-questionnaire. Again, the prediction power is higher both in the math test (R 2 = 16%) and in the problemsolving (12%) condition than in the global math context (R 2 = 6%). With respect to problem-solving performance, Table 11 shows that this is also significantly predicted, but to a lesser extent (R 2 = 2%), by the CERS-M scores over and above the effects of COPE scores. 
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Discussion
The second study pursued a twofold objective. A first objective consisted in confronting the factor structure of the CERS-M, resulting from the first study, with
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another sample, and by doing so, to consolidate the construct validity of the instrument. In this connection, the second study globally confirmed that the sixfactor model presents a good adjustment to the data.
A second objective was to question the validity and reliability of the CERS-M from different perspectives in order to provide additional evidence of the psychometrical properties of the scale. On this point, and although collecting evidence of the validity of an instrument is a process always in progress (Laveault & Grégoire, 2014) , this study provided differential, discriminant, convergent and criterion preliminary evidence of the CERS-M's validity. With respect to the discriminant validity, unexpectedly, our findings stressed a tenuous relationship between two subscales of the CERS-M, namely, negative self-talk and dysfunctional avoidance, and verbal skills. It is probably not insignificant that it is the same two strategies that correlate most strongly with students' problem-solving performance. If these two strategies particularly affect performance scores, it may be because these strategies prevent the individual from doing the task.
Thus, the theory according to which individual differences in typical behavior in emotional situations are independent of cognitive intelligence is only partially corroborated (Freudenthaler & Neubauer, 2005 . With respect to convergent validity, a significant and strong relation was found between the global score of the COPE and the CERS-M. A fine-grained analysis revealed that it is five dimensions in particular of the COPE that are concerned. This finding may be explained by the presence of conceptual overlaps between the two instruments. However, the CERS-M cannot be reduced to the five overlapping constructs of the COPE for two main reasons. First, the intensity of the correlations of these five constructs is only moderate. Second, the CERS-M appeared to predict measures of anxiety as well as problem-solving performance over and above COPE scores. This evidence of criterion validity points out that scales measuring close constructs, such as the COPE, cannot do the job, at least not as efficiently as the CERS-M. With regard to the CERS-M reliability, if the test-retest reliability suggests that emotion regulation strategies are relatively stable constructs the internal consistency of the CERS-M subscales indicates that the instrument would benefit from improving the reliability of one of its subscales, namely, dysfunctional avoidance.
In addition, from the standpoint of gaining a better understanding of emotion regulation, two findings deserve to be analyzed more thoroughly.
A first interesting result concerns gender difference. On this point, it is useful to recall that four emotion regulation strategies stood out as being more used by girls than by boys, namely, emotion expression, negative self-talk, help seeking, and task utility self-persuasion. Findings regarding the first three strategies are coherent with Western norms according to which girls are more likely to express their emotions and to use internalization strategies to cope with emotionally loaded situations than are boys (Brody, 2000) . It is also congruent with findings
showing that girls score lower on alexithymia than boys (Joukamaa, Taanila,
Miettunen, Karvonen et al., 2007; Levant, Hall, Williams, & Hasan, 2009) . This difference between genders could also be explained by the stereotype threat (i.e. girls have weaker math ability than boys) (Ambady, Shih, Kim, & Pittinsky, 2001 ). The apprehension caused by this threat may disrupt girls' problem-solving performance and, in doing so, entail the use of emotional expression, negative self-talk, and help seeking. Furthermore, the greater need for girls than for boys to convince themselves of the utility of the task to be engaged in it was already noted by Eccles, Wigfield, Harold, & Blumenfeld (1993) . Further light may be shed on this observation by the stereotype threat girls are victims of and the behaviors ensuing from it, namely, their preference for careers with little mathematics (Plante, Théorêt, & Favreau, 2010) .
A second worthwhile observation relates to the "negative self-talk" subscale.
In fact, this subscale maintains the strongest relationships with both anxiety and performance. On this point, we should remember that while negative self-talk accounts for no more than 2% in students' math performance-previous math performance (R 2 = 7%) remaining the strongest predictor-it nevertheless explains 26% of students' levels of anxiety in math tests and in problem-solving.
This suggests that helping students not to dwell on problems, catastrophize or feel hopeless would decrease their levels of anxiety and, to a lesser extent, improve their math performance. Such findings would argue in favor of an intervention aiming to develop students' emotional competencies, that is, teach students how to identify their emotions (identification), how to interpret the information conveyed by their emotions (comprehension), how to express their emotions (expression), how to control them (regulation), and how to use them (utilization) (Mayer & Salovey, 1997; Mikolajczak, 2009 ).
General Discussion and Conclusion
This set of studies represents the most systematic published psychometric analysis of a questionnaire within the children's emotion regulation research field.
What is more, it constitutes the first attempt to develop an instrument that both takes into account the various existing theoretical approaches in this area and that also reflects the reality of elementary students' emotion regulation. The present results provide modest but encouraging evidence in favor of the validity, reliability and usefulness of the CERS-M.
What stood out, from both studies, was that neither the bipolar distinction-functional versus dysfunctional strategies, nor the 19 factor structure model was suited for 5th and 6th graders. Rather, the findings emphasized that the latter discriminate between six strategies, that is, task utility self-persuasion, emotion expression, help seeking, brief attentional relaxation, negative self-talk, and dysfunctional avoidance. In addition, both studies shed light on the way fifth and sixth graders regulate their negative emotions when dealing with problem-solving tasks. First, if on the whole, emotion regulation strategies are only used from time to time, one strategy stands out by virtue of being most often V. Hanin et al. Psychology used; this is "task utility self-persuasion". This consists in motivational reflection focused on the task and, as such, deals with unpleasant emotions in a "colder" way than the least used strategies (i.e. emotion expression, negative self-talk, dysfunctional avoidance and brief attentional relaxation). These handle unpleasant emotions in a "hot" way, that is, by focusing on listening to one's emotions.
Second, the factor structure analysis pointed out that emotion expression is considered by upper elementary students as dysfunctional while this strategy appears among the functional strategies within the theoretical model. These two observations give credibility to the idea that there is no place for the learner's feelings in mathematics. Third, the negative self-talk strategy stood out as predicting a substantial part of student anxiety. All these findings support the need to integrate within the math class a sequence of lessons on emotional competencies with a special focus on emotion regulation.
Several limitations do have to be acknowledged. First, participants were 5 th and 6 th graders, which restrict range and generalization, both regarding age and students' emotional relationship to mathematics. Therefore, future research should be extended to other grades and to secondary level. For instance, it would be interesting to validate the CERS-M with two kinds of secondary students samples: one with secondary 1 students to test the influence of the transition from primary school through secondary school, and the other with secondary 3 students to highlight the major changes regarding emotion regulation that operate during adolescence. Second, it would be interesting to develop the findings regarding performance by examining variables that are at the same time strongly associated with performance and in a non-ambivalent way to emotion regulation, such as the way students process information (superficial versus in-depth), the way students regulate their learning (self-regulation versus external guidance) and the kind of cognitive strategies used (i.e. among a list of problem-solving heuristics) (Pekrun, 2006) . In the same vein, in order to provide additional evidence of the validity of the CERS-M, future studies should be set up to study the predictive power of the CERS-M on dimensions for which a relation with emotion regulation has been demonstrated (e.g. the propensity to experience various discrete emotions, happiness and mental health, Nelis et al. (2011) ). Fourth, all study variables were measured through self-reported evaluations and this may have caused a certain bias. In effect, because of the retrospective character of such instruments (Cleary, 2011; Greene, Robertson, & Croker Costa, 2011) and their sensibility to social desirability (Perry & Winne, 2006; Winne & Perry, 2000) , students may have under-or over-estimated their level of anxiety or the extent to which they used emotion regulation strategies in math problem-solving. So in order to overcome the social desirability bias, future studies should be launched to examine the susceptibility of CERS-M responses to social desirability. In sum, although these exploratory findings call for replication, they supply preliminary evidence that the CERS-M can be a valuable tool for clinical, educational and research purposes.
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